PHYSICS WORKSHEETS

- Traffic Lights
- Anti-Skid High Friction Surface
- Asphalt Dial Thermometer
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TRAFFIC LIGHTS

Traffic light signals exist to control the flow of traffic in one
way or another.

Their purpose is to increase safety, manage traffic and

travel times.

The basic electrical circuit COI"ISIStS of an JRCE

(battery, mains supply), a SWITCH a RESISTOR and the
- BULES. The trafﬁc Ilght bulbs are vvlred together in

Where the circuit is wired in PARALLEL the VOLTAGE 1S
~"I«"si‘1""W?-’”z’. Where the circuit is wired in SERIES the
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1)

Match the words with their definitions

Word Definition
Thermal  Instrument for measuring and indicating
expansion temperature of how cool or hot an object of a system

is.
Bimetallicstrip  The transfer of thermal energy between systems or
~ objects due to atemperature difference

Thermometer The increase insize of a substance when its temperature
rises

Heatenergy Two metals injured together that bend when heated

Underline the correct answer in the following sentences.

a) When objects are heated, they expand due to
(movement of particles/ loss of energy/ a decrease in density).

b) When objects are heated, the particles (don't move/
move rapidly/ move slowly).

A bimetallic strip made up of brass and steel, have a

length of 12 cm before expansion. When heated brass and
steel's length increase to 18 cm and 15 cm respectively from a
temperature of 298 K to 675 K. Find their respective thermal
expansion using the equation:

a= AL
LoAT

Where: a = thermal expansion (K-1)

AL = change in length (m)

Lo = original length (m)

AT = change in temperature (K)




ANTI-SKID HIGH FRICTION SURFACE

Anti-skid  surfacing is made from CALCINED JXITE
aggregate which is laid on the road surface using a bmder

The bauxite is resistant to polishing and has impressive
antiabrasive properties.

The higher coefficient of friction of the road surface gives shorter
braking distances to improve road safety.

Stopping Distance Formula

When a driver puts on the brakes of a car, the car will not

come to a stop immediately. The stopping distance is the
distance the car travels before it comes to a rest. It depends

on the speed of the car and the coefficient of friction (u) between
the wheels and the road. This stopping distance formula does not

include the effect of anti-lock brakes or brake pumping.
— 2
d= v

d = stopping distance (m)

v = velocity of the car (m/s)

M = coefficient of friction (unitless)

g = acceleration due to gravity (9.80 m/s2)
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1)

Match the coefficient of friction to the different surfaces
below. (Hint: The coefficient of friction value increases with rougher
surfaces)

Material Coefficient of friction
Asphalt 0.7
* Mirror 06
Anti-skid material ‘ 10
Concrete 0.8

Tick the factors which effect the stopping distance

Speed Road conditions Loud music

Tiredness Tire quality Vehicle weight

A car was driving from rest on a straight road with an
acceleration of 7 m/s2. The «car travelled for 10s. The
coefficient of friction, y, is 0.8.

a) Find the final velocity of the car.

b) Hence, find the stopping distance using the equation:
d=v*
2ug

where d = distance (m)

v = velocity of car (m/s2)

4 = coefficient of friction

g = acceleration due to gravity (9.8 m/s2)
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ASPHALT DIAL THERMOMETER

The DIAL THERMOMETER operates using a metal pointer on a
circular scale to give temperature measurements. The
temperature sensor expands with heat from the asphalt and
pushes the needle on the dial to show the temperature. The
correct asphalt temperature is important for good performance
and quality.

These dial thermometers
have a COIL SPRING made
up of a BIMETALLIC strip
made of two different met-
als with different THERMAL
EXPANSION RATES which are
attached together. When
the strip is heated by the as-
phalt, the bimetallic strip will
curl toward the side with the
LOWER COEFFICIENT OF THER-
MAL EXPANSION. This curling
of the strip deflects a point-
er over a calibrated scale to
show the temperature.
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1) Match the circuit electric component symbol with its name

g Resistor

~VV\~ Closed switch
— & o0— Bulb

* Open switch

Battery

2) The circuit shown represents a basic electrical
circuit for a traffic light with a battery of 25V and a
resistance of 100 Q).

a) The resistance in each bulb is 10 Q. Find the
current in each identical bulb.

Hint: Voltage is constant in bulbs wired in parallel.
Current is constant in bulbs wired in series.
b) Hence, find the current in the in the whole

circuit if each bulb is identical.
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